Stiff systems of ordinary differential equations are the systems for which several numerical methods diverge. In present work we utilize a new numerical method (NNM) [WJMS (2015), 11 (4) 256-271.] to obtain numerical solutions of stiff system of ordinary differential equations. We compare our results with exact solution and other numerical methods such as second order Runge-Kutta method and Euler method. It is observed that NNM works very well for such problems.
Introduction
In some ordinary differential equation models arising in natural systems, the numerical methods diverge from the exact solutions unless the step size is very small. Such systems are often called stiff systems. The concept of stiffness was introduced by Curtiss and Hirschfelder [1] in 1952 while studying ODE models in chemical reactions. It is shown by Dahlquist [2] that the failure in convergence is due to their bad stability. There are various numerical and analytical methods [3] [4] [5] [6] [7] [8] [9] devoted to the study of such systems.
In this paper, we employ a new numerical method [10] for solving stiff systems of ordinary differential equations. We have solved a variety of examples and shown the applicability of this method.
New Numerical Method
The new numerical method (NNM) proposed by Patade and Bhalekar [10] is used for solving various nonlinear ODE's. It is shown in [10] that NNM is more stable than second order Runge-Kutta method and very close to that of fourth order Runge-Kutta method.
Consider the initial value problem
By implicit trapezium formula, the approximation y j of y(x j ) is given by
This equation takes the form
The three term solution of equation (2.3) obtained by using Daftardar-Gejji and Jafari method (DJM) [11] is
That is
5)
where with initial condition y(0) = 1.
Illustrative examples
The exact solution of system (3.1) is
2)
We compare Euler solution, RK-2 solution and NNM solution with exact solution for h = 0.15 in Fig.1 . It is observed that the Euler and RK-2 methods fail but NNM works very well. The exact solution of system (3.3) is Example 3.3. Consider a nonlinear stiff system of differential equations [14] x
with initial conditions x(0) = 1, y(0) = 0.
The exact solution of system (3.6) is
x(t) = cost and y(t) = sint. 
Conclusions
The new numerical method (NNM) is an efficient numerical method which can be used to solve ordinary differential equations (ODEs). In this article, we have successfully employed NNM to solve stiff systems of ODEs. The numerical solutions obtained by NNM are in agreement with exact solution.
